Asthma, a global public health problem, is affecting both developing and developed countries. Bangladesh is one of the asthma prone countries with high concentration of the disease in Mymensingh zone. This study has been conducted to identify the determinants and impact of asthma disease in Mymensingh zone of Bangladesh. Cluster sampling technique is used for sampling 100 asthmatic patients from Mymensingh zone. Different socio-economic and biological information of the asthmatic patients have been collected.Multinomial logistic regression and multivariate logistic regression have been used to find out the determinants and impact of asthma.The result suggests that the likelihood of being in severe asthma is5.182 times higher if the public rule of smoking is not maintained in work place. Positive impact of access to sunlight and presence of cockroaches, mice or rats in household on reducing asthmatic condition was also revealed in the analyses. The multivariate logistic regression suggests that hypertension and weight change both are significantly influenced by disease status of asthma.This research identifies that along with other determinants smoking in the working places is an important determinant of asthma in Mymensingh zone of Bangladesh. Furthermore, asthma is found to have significant influence on hypertension and weight change which will guide the policy planners and health professionals to address the issues together in systematic fashion. Mymensingh zone being an asthmatic region needs special attention in the national health program.
Introduction
Asthma is defined as a chronic inflammatory disease of the respiratory tract, characterized by coughing, wheezing, breathlessness, airway obstruction, chest tightness, and bronchial hyper-responsiveness (WAO, 2015) . These symptoms are considered as the primary indicators that a patient is suffering from the respiratory disorder. There are many factors involved in the development of asthma, including a combination of genetic, lifestyle, habit, environmental and socioeconomic factors which are not cared about by many of us. Irritation by smoke, fumes, strong smells, or exercise, breathlessness worsening at night, and responding to appropriate asthma therapy are symptoms that strongly suggest the presence of asthma (GINA, 2012) . Among various infectious agents, attack of respiratory syncytial virus (RSV) in early stage of life is well known to cause asthma in later life (Henderson et al., 2005) . Increased temperature and carbon emission result in increased production of pollens and fungal spores that could exacerbate symptoms of allergic diseases (Beggs, 2004) . The prevalence of asthma symptoms in cities with well-known high levels of air pollution was much higher than places with significantly lesser pollution (Mallol, 2008) . The passive smoking could well be the most important 'non-communicable' environmental factor involved in the etiology of early asthma (Sarkaret al., 2012) .The high prevalence of asthma may be related to a diet characterized by lower consumption of fresh fruits, vegetables and fish, and high consumption of foods rich in saturated fatty acids, sugars, and salt (Woolcock, 1996) . The morbidity from asthma have shown an upward trend during an era when quality medications are easily available for asthma (Alderson, 1987) . Rapid advances in several fields, especially in molecular biology and statistical analysis have allowed the increased understanding of the development of chronic diseases but a clear picture of the mechanisms that lead to asthma onset and persistence is still lacking (Mapp, 2003) . As a chronic disease it can also affect other chronic diseases which should be clear through this study. It is estimated that as many as 300 million people of all ages, and all ethnic backgrounds, suffer from asthma and the burden of this disease to governments, health care systems, families, and patients has been increasing worldwide and there may be an additional 100 million persons with asthma by 2025 (Masoliet al., 2004; Doughertyand Fahy, 2009 ).
In Bangladesh, asthma appears to be a substantial public health problem. It is recognized as an important cause of morbidity, economic loss, and mortality (Goodwin, 2007) . Asthma is associated with enormous healthcare expenditures that include both direct and indirect costs. It is also associated with the loss of future potential earnings due to both morbidity and mortality (Bahadori ARTICLE INFO et al., 2009) . As a result it has become an important topic of consideration for the developing countries.
Mymensingh is one of the asthmatic regions of Bangladesh. Prevalence of asthma is high in this area. Moreover, people in our country, especially city people, are not too conscious to take care of chronic diseases like asthma. Actually they do not have any clear idea about the risk factors and management procedure. There has been a very few studies that identifiedthe risk factors and management procedure of asthma disease especially in Mymensingh zone.
The primary objectives of this study are to i) find out the influential factors of asthma disease in Mymensingh zone, ii) diagnose the effect of asthma disease on other chronic diseases, and iii) recommend management and treatment policies for asthmatic patients.
Materials and Methods

Survey design
The study has been conducted in different government hospitals, diagnostic centers, doctors' personal chambers, situated in the sadarupazilas of the districts in greater Mymensingh. The greater Mymensingh zone includes Mymensingh, Kishoreganj, Netrokona, Jamalpur, Sherpur and Tagail. These districts have been selected as the study area of this research from where the information about 100 asthmatic patients has been collected through cluster sampling. From Mymensingh, Kishoreganj, Netrokona, Jamalpur, Sherpur and Tagail districts, 30, 25, 15, 10, 10, 10 samples have been collected respectively.The clusters are the centers like hospitals and doctor's chamber where the patients gather for treatment. After explaining the purpose of the study to the respondents and obtaining their verbal consent, the respondents have been interviewed using a predesigned interview schedule.
Variable assessment
Variables included in this study aredisease status of asthma, different socio-demographicand socioeconomic factors, e.g., age, gender, marital status, occupation, permanent residence, education level, income, expenditure, savings, expenditure on food and level of occupation, different biological factors, e.g., height, weight, weight change, type of change in weight (increase or decrease), parents' children asthma,symptoms of asthma, presence of allergic reaction, allergy type, presence of different diseases (hypertension, diabetes, cardiovascular diseases, kidney diseases), different habits (food habit, smoking habit), factors related with housing place, e.g., accessibility of sunlight into home, medium of cooking, presence of smokers into home, having pet animal, presence of cockroaches, mice, or rats, usage of carpet, and presence of ventilator in the bathroom, factors related with working place, e.g., presence of allergens, comfortability, smoking allowance, information about job change, different indicators of health, e.g., body mass index (BMI), blood pressure, and different type of diseases the respondents are suffering from. The disease status of asthma is ordinal in nature and categorized on the basis of the times of medicine taken by the asthmatic patients daily. Patients taking medicine once, twice and thrice a day are categorized as mild asthmatic patients, moderate asthmatic patients and severe asthmatic patients respectively. In the analyses of the determinants of disease status of asthmatic patients different biological and socio-economic variables have been taken as factors and covariates. To assess the impact of asthma disease in Mymensingh zone different health related indicators, e.g., weight change and presence of hypertension have been taken as vector of dependent variable. Some recommendations of management policy for asthmatic patients have been identified by specialists' suggestions.
Statistical analysis
Strength of the relationship between disease status of asthma and different socio-economic and biological factors has been tested through Chi-Square at 5% level of significance. To find out the determinants of asthma diseasemultinomial logistic regression has been used on the basis of the pattern of the response variable. Different chronic disease (hypertension, weight change) are jointly influenced by severe asthma disease. Hence multivariate logistic regression could perform better than univeriate logistic regression. That's why; the impact of asthma on other chronic diseases has been investigated by using multivariate logistic regression. In this study SPSS 20 has been used to analyze the data.
Results
The analyses reveal significant association between disease status of asthma and different factors like weight change (p= 0.032), patients' children asthma (p= 0.028), symptoms of asthma (p= 0.015), presence of other diseases (p= 0.006), normal food habit (p= 0.006), presence of allergic reaction (p= 0.023), presence of hypertension(p= 0.045), smoking allowed in the working place (p= 0.007), presence of asthmatic factors in the working place (p=0.011), accessibility of sunlight into home (p= 0.018), presence of cockroaches, mice or rats (p<0.001) [ Table 1 ]. Note: p< 0.05 indicates significant relationship.
About 70% of the respondents reported that there was no strict practice of anti-smoking law in their work places[tablenot shown]. The regression analysis result suggests that the likelihood of being in severe asthma is5.182 times higher if the public rule of smoking is not maintained in work place when compared to patients without asthmatic health condition. Furthermore, the analysisreveals that the likelihood of being in severe asthma is94.6% less if there is access to sunlight through the living rooms of the patients when compared to patients without asthmatic health condition [ Table 2 ]. Note: * and ** indicate significance at 0.05 and 0.01 probability level respectively.
The results form sample observation also suggest that the likelihood of being in severeasthma will increase by 4.5% if cockroaches, mice or rates are permanently present in the room when compared to patients without asthmatic health conditionThough the likelihood of being in moderate asthma will decrease by 96.8% if cockroaches, mice or rates are permanently present in the room [ Table 2 ].Researchers found higher concentrations of cockroach, mice and cat allergens present in dust samples collected from the children's homes during the first three years of life -at age three months, two years and three years -were linked to a lower risk of asthma by age seven. (O'Connor et al., 2018) . In our study, it has been found that other factors rather than hereditary factor are more responsible for the development of this disease and it is true for most of the patients in Mymensingh area.
Almost 41% asthmatic patients have been found to suffer from hypertension [ Note: ** indicates significance at 0.01 probability level.
Discussion
The present world is troubled with a plethora of chronic diseases and asthma is one of them. Bangladesh is also facing a great problem with this disease. Here, a large number of people are suffering from asthma and also the number of sufferers has been increasing gradually. Among the most serious asthmatic zones, Mymensingh is significantly remarkable. Here people of various ages, classes and occupations are found to be plagued with this common disease. Like other studies the analyses suggests that presence of asthmatic factors in the working place, accessibility of sunlight (Kamranet al., 2015) , smoking allowance in the working place (Godtfredsenet al., 2001) , allergic reaction (Khanet al., 2006) , presence of cockroaches (Kanget al., 1979) , mice or rats, heredity components have been found to be associated with the prevalence of asthma. These factors are more or less identified in other studies (GINA, 2012) . It has been also examined that asthma influencespositively the presence of diseases especially hypertension, and change in body weight (Masoliet al., 2004; Doughertyand Fahy, 2009) .
Conclusion
This study attempts to understand the determinants and impact of asthma in Mymensingh zone of Bangladesh using statistical techniques. The findings of this research corroborate with other studies and identified some important determinants of asthma, e.g., accessibility of sunlight, smoking allowance in the working place, allergic reaction, and presence of cockroaches, mice, or rats.Also asthma is found to have significant influence on hypertension and changing of weight. The analysis will guide the policy planners and health professionals to address the issue properly in a systematic manner. Mymensingh zone as being an asthmatic region needs proper attention with tailored policy interventions formulated based on the findings of this research. Building awareness regarding healthy household condition and smoking free office environment may be useful steps towards controlling the disease.
